(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
22 November 2001 (22.11.2001) 




Hnaa 



PCT 



iiiiiiiiiiiiinDi 



(10) International Publication Number 

WO 01/87487 A3 



(51) International Patent Classification 7 : BOIL 3/00 
B01F 13/00, B01J 19/00, G01N 21/07 

(21) International Application Number: PCT/US01/15824 

(22) International Filing Date: 15 May 2001 (15.05.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/204,264 



15 May 2000 (15.05.2000) US 



(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier application: 

US 60/204,264 (CON) 

Filed on 15 May 2000 (15.05.2000) 



(71) Applicant (for all designated States except US): TECAN 
TRADING AG [CH/CH]; Seestrasse 103, CH-8708 
Mannedorf(CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KELLOGG, Gre- 
gory, J. [US/US]; 137 Magazine Street #1, Cambridge 
MA 02139 (US). CARVALHO, Bruce [US/US]; 50 Mer- 
rill Road, Watertown, MA 02472 (US). 

(74) Agent: NOONAN, Kevin, E.; McDonnell Boehnen Hul- 
bert & Berghoff, 300 South Wacker Drive, Chicago IL 
60606 (US). 

(81) Designated States (national): AE, AL, AM, AT, AU AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE 
ES, H, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS JP 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 

[Continued on next page] 



== < 54 > Title: BIDIRECTIONAL FLOW CENTRIFUGAL MICROFLUIDIC DEVICES 



00 



o 




(57) Abstract: This invention relates to 
methods and apparatus for performing 
microanalytic and microsynthetic analyses 
and procedures. The invention particularly 
provides microsystem platforms for 
achieving efficient mixing of one or a 
plurality of fluids on the surface of the 
platform when fluid flow is motivated by 
centripetal force produce by rotation. 



103 



WO 01/87487 A3 11W1W1HM1MMH 



SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ 
VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian' 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE, 
IT, LU, MC, NL, FT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TO, TG). 

Published: 

— with international search report 



before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 



(88) Date of publication of the international search report: 

18 April 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



In . ationaJ Application No 

PCT/US 01/15824 



^• CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B01L3/00 B01F13/00 B01J19/00 G01N21/07 



According to International Patent Classification (IPC) or to both national class ification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 BOIL B01F B01J C12Q G01N 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields s 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant 



Relevani to daim No. 



US 3 744 975 A (MAILEN J) 
10 July 1973 (1973-07-10) 



column 2, line 30 -column 3, line 24 
column 3, line 42 -column 3, line 54 
column 4, line 12 -column 4, line 55 
column 5, line 1 -column 5, line 35 
figures 1-6 

-/-- 



1-3,6,8, 

11,16, 

17,20-23 

8,15,18, 

19 



X I Further documents are listed in the continuation ot box C. 



ID 



Patent family members are listed in annex. 



Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E B earlier document but published on or after the international 
tiling date 

V document which may throw doubts on priority claim(s) or 
which is cited fo estabtish the publication date of another 
citation or other special reason (as specified) 

'C document referring to an oral disclosure, use. exhibition or 
other means 

•P' document published prior to the international filing date but 
later than the priority date claimed 



■r later document published after the international filing date 
or priority date and not in conflict with the application but 
cited lo understand the principle or theory underlying the 
invention 

■X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Dale of the actual completion of the international search 



20 February 2002 



Date of mailing of the international search report 

28/02/2002 



Name and mailing address of the ISA 



European Patent Office. P.B. 5818 Patent laan 2 
NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040: Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 



Authorized officer 



Koch, A 



Form PCT/1SA/210 (second sheet) (July 1992) 



page 1 of 2 



I MT E RN ATION AL SEARCH REPORT 



In atlonal Application No 

PCT/US 01/15824 



(^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication. where appropriate, of the relevant 



Relevant to ctaim No. 



US 5 160 702 A (KOPF-SILL ANNE R ET AL) 
3 November 1992 (1992-11-03) 



column 1, line 14 -column 1, line 33 

column 3, line 38 -column 4, line 19 

column 5, line 7 -column 6, line 63 

column 7, line 5 -column 8, line 6 

column 8, line 22 -column 8, line 51 

column 9, line 1 -column 9, line 26 
figures 1-20 

GB 2 341 924 A (AMERSHAM PHARM BIOTECH AB) 
29 March 2000 (2000-03-29) 

page 1, line 12 -page 1, line 19 
page 10, line 8 -page 13, line 8 
figures 1-8 

US 5 300 779 A (ALLEN JIMMY D ET AL) 
5 April 1994 (1994-04-05) 
column 5, line 42 -column 5, line 58 
column 7, line 21 -column 7, line 29 
column 21, line 4 -column 21, line 31 
column 21, line 44 -column 22, line 32 
figures 1-5 



24 

18,31 
26,32 



25 

8,15,31 
19 



US 5 976 896 A (LEUNG DANT0N KAI-YU 
AL) 2 November 1999 (1999-11-02) 
column 6, line 50 -column 6, line 56 
figures 1-4 



ET 



26,32 



Form PCT/1SA/210 (contnualion of second sheet) (Jury 1992) 



page 2 of 2 



I^ERNATIONAL SEARCH REPORT 

Information on patent family members 



In Jtional Application No 

PCT/US 01/15824 



Patent document 


1 


Publication 


• 


Patent family 




Publication 


cited in search report 


| 


date 




member(s) 




date 


US 3744975 


A 




AT 

r\ 1 


jcloou 


D 
D 


iu-uo-iy/b 








All 
nU 


AQ1 1 Q70 


A 
M 


OO AC 10"7>l 








RP 

DC 


7QO>l£C 


A 1 
Ml 










ra 


yODOOO 


Al 
Ml 


OO r\A 1Q*7C 








f H 


C4Q9fJO 


A 

M 


1 C AC 1 A"7 4 

lb-Ub-iy/4 








nr 

Ut 




A 1 
Ml 


14-0o-iy/3 








u\ 




D 
D 


OO ft7 1 ftOC 








PQ 


dflQOI 7 

4uyoi/ 


A 1 
Ml 


lo-l<:-197b 








PR 


£lO*fouO 


MD 


07 A 7 








u D 


1 ^7i /iac; 


A 
M 


OO 1 A 1 (\~7 A 








1 L 


/inoi k 
^uyio 


A 
M 


i o AO 1 mc 
1 j-03-iy/b 








IT 


984613 


B 


20-11-1974 








JP 


1046891 


C 


28-05-1981 








OP 


48066481 


A 


12-09-1973 








JP 


55036937 


6 


25-09-1980 








Ml 
IML 


7216233 


A ,B, 


i o r\c i m o 

13-06-1973 










138303 


B 


02-05-19/8 








QP 
Ot 


384086 


B 


12-04-1976 


US 5160702 


A 


03-11-1992 


NONE 










A 
n 


ci? UO £UUU 


All 


3624399 A 


oa i i i a a a 

29-11-1999 








TP 

tr 


1077771 


Al 


28-02-2001 








r a 

UD 


2350678 A 


06-12-2000 








WU 


9958245 Al 


1 A 11 1 f\t\f\ 

18-11-1999 


IIS R^nn77Q 


A 
n 




lie 


4948961 


A 


1 A AO 1 AAA 

14-08-1990 








1 K 


5004923 


A 


AO A A 1 A A 1 

02-04-1991 








1 IC 


5164598 


A 


1 "T 11 1 A A A 

17-11-1992 








iiq 

Uo 


4756884 


A 


11 rt7 1 A A A 

12-07-1988 








UO 


5144139 


A 


A 1 A A 1 AAA 

01-09-1992 








1 K 
UO 


5204525 


A 


20-04-1993 








1 IC 
Uo 


5140161 


A 


1 A A A 1 A A A 

18-08-1992 








AT 
A 1 


105084 


T 


11" AH 1 A A il 

15-05-1994 








All 

MU 


593001 


B2 


Al AO 1 AAA 

01-02-1990 








Al 1 
MU 


6088486 


A 


lO AO inoi 

12-02-1987 








LM 


1275231 


Al 


-t C fo 1 AAA 

16-10-1990 j 








/ Ut 


3650530 


Dl 


1 O A"7 1 rtftf 

18-07-1996 








nr 
ut 


3650530 


T2 


O 1 11 1 f\t\ c 

21-11-1996 








nr 
ut 


3650574 


Dl 


Ol 1A 1 A A ^ 

31-10-1996 








nr 
ut 


3650574 


T2 


i o ao -\ r\r\~i 

13-03-1997 








nr 
ut 


3650610 


Dl 


i c nr i aa~> 

15-05-1997 








nr 
ut 


3650610 


T2 


or aa 1 aai 

25-09-1997 








nr 
ut 


3689812 


Dl 


A 1 f\C 1 A A A 

01-06-1994 








nr 
Ut 


3689812 


T2 


01-09-1994 








CP 

tr 


0212314 


A2 


nil no 1 nm 

04-03-1987 








rp 
tr 


0483117 


A2 


OA A A 1 AAA 

29-04-1992 








r p 
t r 


0485368 


A2 


1 O AC 1 AAA 

13-05-1992 








r p 
tr 


0488994 


A2 


AO n C 1AAA 

03-06-1992 








IP 
Or 


7092169 


A 


n ~7 A Jt 1 AA f~ 

07-04-1995 








ip 
ur 


7104356 


B 


10' 11 innc 

13-11-1995 








JP 


1945801 


C 


23-06-1995 








JP 


6058373 


B 


03-08-1994 








JP 


62129759 


A 


12-06-1987 








JP 


2032116 


C 


19^03-1996 








JP 


6094722 


A 


08-04-1994 








JP 


7069330 


B 


26-07-1995 








JP 


2595422 


B2 


02-04-1997 



Fomi PCT/lSA/210 (patent family annex) {July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



It. ationa) Application No 

PCT/US 01/15824 



Patent document 
cited in search report 



Publication 
date 



Patent famiry 
member(s) 



US 5300779 



JP 
JP 
JP 
JP 
US 



6094723 
2075360 
6094724 
7117546 
4963498 



Publication 
date 



08-04-1994 
25-07-1996 
08-04-1994 
18-12-1995 
16-10-1990 



US 5976896 


A 


02-11-1999 US 


5624850 A 


29-04-1997 






AU 


732627 B2 


26-04-2001 






AU 


3807097 A 


20-02-1998 






BR 


9710887 A 


17-08-1999 






EP 


0934524 A2 


11-08-1999 






WO 


9804920 A2 


05-02-1998 



Foon PCT/1SA/210 (patent family annex) (July 1992) 



page 2 of 2 



